Microrheology of F-actin inferred from thermal motion of
embedded particles. theimportance of particle surface chemistry.

JL. McGratht, D.B. Ennis', JH. Hartwig?, and S.C. Kuo*
! Department of Biomedica Engineering, The Johns Hopkins University, Batimore, MD, 21205
%Division of Hematology Brigham and Women's Hospital, Boston, MA 02115

In laser tracking microrheology (LTM) the viscodadtic properties of a polymer are inferred from
the theema motions of embedded particles. The gpproach provides revolutionary advantages
over traditiond mechanicad rheometry including grester bandwidth, smdler tet maerid
requirements, and the capacity for highly locdized measurements within cdls. Despite disparity
between LTM and traditiond F-actin rheology, and criticad theoreticad assumptions about the
interaction of particles with the test materid, the importance of probe surface chemistry has not
been evduated. Exploring a number of particle chemidries, we find a corrdation between the
capacity of a particle to bind Factin and the low frequency modulus it senses. Over a two order-
of-magnitude range of gd diffnesses, paticdes with no cgpacity to bind F-actin revea weak
moduli compared to mechanicd rheometry. Surface chemidries which directly bind filaments
produce good agreement with mechanical rheometry in these same gels. High resolution eectron
micrographs insure that none of these surface chemidries induce important changes in the locd
dendty of filaments We condude that filament binding by probe particles is essentia for
accurate inference of

bulk, low frequency, F-actin mechanics usng LTM. These results have implications for cdlular
goplications of LTM and can resolve exiding disparities between traditional rheometry and
microrheology measurements on F-actin.
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